Metabarcoding has offered unprecedented insights into microbial diversity.
With potentially millions of species occupying all the world's aquatic and 1 terrestrial biomes, microbial species diversity is notoriously difficult to dis-2 cover and catalog. Traditional approaches to species discovery are time and 3 labor intensive, and they miss species that cannot be cultivated in the lab [1] . 4 The phylogenetic diversity of this undiscovered "microbial dark matter" is 5 often characterized through community DNA sequencing of barcode genes.
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A typical workflow includes DNA extraction from an environmental sam- 
12
Linnaean names and ranks are often taken to mean more than what they 13 are: arbitrary taxon delimitations disconnected from evolutionary history.
14
The treatment of named ranks as anything other than arbitrary implies that 
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In this sense, monophyletic groups (clades) are more likely to be biologically
19
cohesive units, and they should have comparable species richness if they are 20 similar in age and have diversified at similar rates [7] . Comparison of mono-21 phyletic groups, while accounting for time, provides a robust framework for 
24
The Tara Oceans Project sequenced 18S-V9 metabarcode fragments from 25 plankton samples to characterize microbial communities and species richness across the world's oceans [9] . A total of 20 diatom genera accounted for nearly 27 99% of all diatom sequencing reads, and these genera were found to differ 28 in relative abundance, cell size, habitat preference, geographical distribution, 29 and species richness [2], however, it was unclear whether or not these patterns 30 deviated from expectations.
31
We focused our analyses on the genus-based patterns of species richness 32 and expected that older genera would be more species rich because they 33 have had a longer period of time to diversify [7] . We used a time-calibrated 
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The 20 diatom genera ranged in age from 4134 million years (My). OTU Stephanodiscus agassizensis
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Stephanodiscus sp.rg2012 graphic distributions among the many distinct Thalassiosira lineages [15] .
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The problems with rank-based comparisons, including as they relate to di- 
